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(54) Title: MOTORDRIVEN TOOL SUCH AS A POLE HEDGE TRIMMER WITH A LOCKING MECHANISM FOR THE 
TURNABLE CUTTING UNIT 




^ (57) Abstract: This invention relates to a motor driven tool such as a pole hedge trimmer, a pole saw or the like comprising a drive 
unit (1 1) that via a shaft tube (12) enclosing a drive shaft and being provided with a handle (16), is connected to a cutting unit (13) 
Q which is turnably secured to the shaft tube. The tumable connection is under the influence of a locking mechanism (L) which from 
^ the normal working position of the operator can be released by means of a control means (M) arranged at a distance from the locking 
mechanism (L) and close to the handle (16). 
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Motordriven tool such as a pole hedge trimmer with a 
locking mechanism for the turnable cutting unit. 



5 This invention relates to a motor driven tool such as a pole hedge trimmer, a 

pole saw or the like comprising a drive unit that via a shaft tube is connected to a 
cutting unit which is turnably secured to the shaft tube. 

Hedge trimmers and saws of the type mentioned above are provided with shaft 
tubes of different lengths and are used for trimming small as well as large trees, hedges, 

10 bushes and the like. These tools, that are provided with a handle having necessary 
control means for operating the drive unit and a further handle placed at the shaft tube, 
make it possible to find a comfortable working position when trimming bushes and trees 
and hedges since i.a. the cutting unit can be turned with respect to the shaft tube. This 
means that the operator before the work starts can put the cutting unit in a suitable 

15 angular position in order to adapt the severing or cutting means to the working position 
of the operator. However, the tools of today are designed such that the adjustment 
means axe placed in close vicinity of the cutting unit This means that adjustment 
operation is complicated since the operator is forced to leave hold of one or both 
handles in order to reach the locking means. Then the cutting unit has to be turned by 

20 means of a special handle before it is locked in its new position. The locking means and 
the special handle are usually also placed such that there is a risk that the operator gets 
injured by the cutting or severing parts of the cutting unit. 

It is also previously known, see US 4651420, to provide a pole cutter with an 
angle adjustment means for the cutter unit. The cutter unit is driven by the reciprocating 

25 motion of a Bowden cable and the adjustment means comprises a pivotable handle that 
via a rod is connected to the cutter unit support. The handle can be locked in different 
position by means of a teethed latch. This arrangement is however very poor and is not 
acceptable from a safety point of view since the latch can easily disengage from the 
handle which would cause the cutter unit to move uncontrolled. Moreover to change 

30 the angular position of the cutter unit the operator has to turn off the engine and move 
one of his hands from the grip to the latch to choose a new position for the latch before 
starting the engine again. 

The purpose of this invention is to create an arrangement simplifying the 
adjustment procedure whereby the operator can turn the cutting unit with respect to the 
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shaft tube mainly with preserved grip about the handle parts. This is achieved by means 
of a device having the characteristics mentioned in the claims. 

Several embodiments of the invention will now be described with reference to 
the accompanying drawings on which Fig. 1 is a perspective view of a pole hedge 
5 trimmer of the type in question, Fig. 2 is a perspective view of a first embodiment of the 
adjusting arrangement, Fig. 3 is a section through a part of the arrangement shown in 
Fig. 2, Fig. 4 is a section through another part of the arrangement shown in Fig. 2, Fig. 5 
is a perspective view of a second embodiment of the adjustment arrangement, Fig. 6 is a 
side view of the locking arrangement shown in Fig. 5, Fig. 7 is a section on the line 

10 VII-VII in Fig. 6 whereas Fig. 8 is a further embodiment of the locking mechanism. 

As appears form Fig. 1 the pole hedge cutter comprises a drive unit 1 1 which via 
a shaft tube 12 is connected to a cutting unit 13. The drive unit 1 1 can be of any type 
such as an internal combustion engine or an electric motor whose output shaft is 
connected to a drive shaft, not shown, that is placed within the shaft tube and that via a 

15 gear 14 is connected to the cutting unit. The shaft tube 12 has an inner handle 15 that is 
provided with throttle control means and additional control means for the drive unit and 
an outer handle 16 designed as a sleeve of grip friendly material. The cutting unit 13 in 
a conventional manner is provided with stationary, comb shaped knive protectors co- 
operating with corresponding knives arranged to move forwards/backwards and being 

20 driven by the drive shaft via the gear 14. The cutting unit 13 is by means of a turnable 
connection A supported by the shaft tube 12. The turnable connection comprises a 
braking and locking means L that can be released by means of a control means M 
arranged close to the outer handle. 

According to the embodiment shown in Fig. 2 the control means M comprises a 

25 turnable handle designed as a sleeve 17 and arranged outside the shaft tube 12 close to 
the outer handle 16. The sleeve 17 that preferably is provided with an outer shell of grip 
friendly material is at one of its end provided with an outer gear rim 18, see Fig. 3, co- 
operating with a tube socket 19 provided with a gear rim engaging the gear rim 1 8. The 
tube socket 19 is turnably supported in a gear box 20 surrounding the gear mechanism. 

30 The tube socket 19 drives a turning rod 21 having one end which is wave shaped and 
slideably arranged in a pocket of the tube socket 19 such that the turning rod follows the 
turning motion of the gear wheel at the same time as it has the possibility to move in the 
axial direction. The other end 23 of the turning rod is threaded and inserted into a lug 
24 serving as a nut at the turnable connection A. The end part of the turning rod that 
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extends from the lug is arranged to act on a lever 25 which is a part of the locking 
mechanism L. The lever 25 is supported for turning motion about a stub shaft 26 and 
has an abutment surface 27 resting against one end of a sleeve 28 whose other end rests 
against a shoulder 29 which is a part of a clamp connection arranged at the bearing 
5 housing and comprising a clamping ring 30 surrounding a turning shaft, not shown, of 
the cutting unit. The clamping ring 30 also comprises a shoulder 3 1 in which a screw 32 
is threaded the screw being freely movable in a through hole in the shoulder 29 and 
being provided with a screw head 33 which is placed in the sleeve 28. Between the 
screw head 33 and the shoulder 29 there are several spring washers 34. In order to 

10 prevent branches from getting entangled between the shaft tube 12 and the turning rod 
21 it is covered by a protecting shell 35 which is secured to the shaft tube. 

The arrangement shown in Fig. 2-4 operates in the following manner. When the 
operator desires to change the position of the cutting unit the sleeve 17 is turned which 
means that the tube socket 19 follows the motion and acts on the turning rod such that it 

15 by means of its threaded engagement with the lug 24 is moved axially to the left in Fig. 
4 and hence influences the lever 25. This means that the lever is turned clockwise about 
the stub shaft 26 until the abutting surface 27 does not abut the sleeve 28 any longer 
which means that the shoulder 29 moves to the left in the figure such that the clamp ring 
30 looses its grip about the turning shaft of the cutting unit. Because of the force created 

20 by the screw 32 and the spring washers 34 on the shoulder 29 a certain grip about the 
turning shaft is maintained. By pressing the cutting unit 13 against the ground or some 
other kind of counter acting object, thereby overcoming the braking moment that the 
spring washers create, the angle of the cutting unit with respect to the shaft tube 12 can 
now be changed. Then the cutting unit 13 is locked by turning the sleeve 17 in the 

25 opposite direction which means that the lever 25 will press the sleeve 28 against the 
shoulder 29 such that the distance between the two shoulders 29, 31 decreases thereby 
locking the clamping ring 30 about the turning shaft of the cutting unit. 

At the embodiment shown in Fig. 5-7 the control means M comprises an arm 39 
which by means of a shaft 40 is turnably supported between two side walls 41 arranged 

30 on the shaft tube 41. The shaft 40 supports a pocket, not shown, which in the same 
manner as has been mentioned at the embodiments described above encloses one end of 
a turning rod 42 such that it can be moved axially at the same time as it is turned. The 
other end of the turning rod is threaded and inserted into a central, tube shaped, threaded 
opening 43 arranged in a screw 44 which is threaded into a bearing housing 45 
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surrounding the turning shaft , not shown, of the cutting unit. The bearing housing 45 is 
provided with a recess 46 directed towards the turning shaft and comprising a brake pad 
47 movable in the radial direction. Between the brake pad 47 and the inner end of the 
screw 44 there are several spring washers 48 having a central opening in which the 
5 turning rod 42 is freely movable and arranged such that it abuts the brake pad 47. 

The arrangement shown in Fig. 5-7 operates in the following manner. In order to 
adjust the angle of the cutting unit 13 with respect to the shaft tube 12 the arm 39 is 
acted on whereby the turning motion is transferred to the turning rod 42. This means 
that the turning rod by means of the engagement with the screw 44, which is stationary 

10 arranged in the brake drum, is moved axially towards the left in Fig. 7 such that the grip 
from the brake pad 47 on the cutting unit turning shaft, which is inserted in the 
surrounding bearing housing 45, ceases. Because of the spring force created by the 
spring washers on the brake pad 47 a certain braking moment on the turning shaft of the 
cutting unit is retained. This means that the operator can then push the cutting unit 

15 against a suitable counter acting object for instance the ground, in order to achieve a 
force by means of which the cutting unit can be turned with respect to the shaft tube. In 
order to lock the cutting unit in the new position the arm 39 is moved back to its 
original position which means that the turning rod will move towards the right in Fig. 6 
and thereby push the brake pad 47 against the turning shaft. In order to set a suitable 

20 braking moment when the locking function is not activated the screw 44 can be turned 
such that the force created by the spring washers 48 against the brake pad 47 is changed 
in a suitable way. 

The embodiment of the locking mechanism L shown in Fig. 8, in the same 
maimer as in the embodiments previously described, comprise a turning rod 50 which is 

25 influenced by a control means the end of the turning rod extending through a threaded 
through opening 51 of one of two legs 52, 53 of a U-shaped clamp shoe 54. The clamp 
shoe 57 partly surrounds two shoulders 55, 56 of a clamp ring 57 arranged on a bearing 
housing the clamp ring surrounding the turning shaft, not shown, of the cutting unit. The 
clamp shoe 57 has a slot 58 separating the two shoulders 55, 56 which are each 

30 provided with a through hole 59, 60 that are coaxial with the hole 51. The hole 59 is 
threaded and supports a screw 61 having one end abutting the end of the turning rod 50 
and being partly threaded into the hole 59 whereas the screw runs freely through the 
hole 60. Further there are several spring washers 62 surrounding the screw 61 and 
placed between the shoulder 56 and the head 63 of the screw 61. 
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The locking mechanism described in Fig. 8, which might be used together with 
anyone of the control means M being previously described, operates in the following 
manner. When the locking function is to be loosed the control means is actuated such 
that the turning rod 59 becomes a turning motion which means that the turning rod 
5 because of the threaded engagement with the leg 52 of the clamp shoe 54 is moved 
towards the left in Fig. 8 with respect to the clamp shoe 54 such that the end of the 
turning rod 50 which is freely movable in the opening 59 disengages the end of the 
screw 61. This means that the force which is transferred from the clamp shoe 54 via the 
leg 53 to the screw head 63 ceases such that the locking effect disappears at the same 

10 time as a certain grip remains between the turning shaft of the cutting unit and the 
bearing housing because of the clamping force created by the spring washers 62. The 
operator can then change the angle of the cutting unit 13 with respect to the shaft tube in 
a manner described previously after which the control means is influenced to again lock 
the cutting unit in the new position. 

15 It should in this connection be pointed out that the combination of the control 

means M and the locking means L which has been shown in the embodiments is solely 
illustrative and that it of course is possible to use them in any combination. It should 
also be stressed that even if the embodiments mentioned above relate to hedge trimmers 
the described arrangements are applicable also for similar types of tools such as for pole 

20 saws (i.e. saws on which a guide plate with a saw chain is arranged at the upper part of 
the shaft tube and a drive unit is arranged at the lower part of the shaft tube) clearing 
saws and trimmers having cutting units with saw blades and cutting filaments. 
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1 . Motor driven tool such as a pole hedge trimmer, a pole saw or the like comprising a 
drive unit (1 1) that via a shaft tube (12) enclosing a drive shaft and being provided 
5 with a handle (16), is connected to a cutting unit (13) which is turnably secured to 

the shaft tube, characterized in that the turnable connection is under the influence 
of a locking mechanism (L) which from the normal working position of the operator 
can be released by means of a control means (M) arranged at a distance from the 
locking mechanism (L) and close to the handle (16). 
10 2. Tool according to claim 1 characterized in that the locking mechanism (L) is 
connected to a rod (21,42,50) which is mainly parallel to the shaft tube and by 
means of which a turning or forward/backwards movement is transferred from the 
control means (M) to a locking means being a part of the locking mechanism (L) 
possibly via a gear transmission. 
15 3. Tool according to claim 2 characterized in that the locking mechanism (L) 
comprises a brake mechanism which by means of a force creating means (34,48,62) 
in the non locked position of the cutting unit (13) creates a braking force against 
outer forces that influences the cutting unit. 

4. Tool according to claim 2 characterized in that the control means (M) comprises a 
turnable sleeve (17) surrounding the shaft tube or a lever (39) turnably arranged at 
the shaft tube and being directly or indirectly connected to the rod (21,42,50). 

5. Tool according to any of the preceding claims characterized in that the locking 
mechanism (L) comprises a clamp means. 

6. Tool according to claim 5 characterized in that the clamp means completely or 
partly surrounds a shaft around which the cutting unit is turnable. 

7. Tool according to claim 6 characterized in that the clamp means comprises a clamp 
ring (30) having two shoulders (29,31) or the like being under the influence of a 
spring loaded screw connection (32) one of the shoulders (29) being movable 
towards the other shoulder (3 1) by means of a lever (25) arranged to be acted on by 
the control means (M) via a turning rod (23). 

8. Tool according to claim 6 characterized in that the clamp means comprises a 
bearing housing (45) taking up said shaft and enclosing a brake pad (47) which is 
acted on by a turning rod (42) in order to lock the shaft in the bearing housing the 
brake pad being under the influence of a spring means (48). 
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9. Tool according to claim 7 characterized in that the spring characteristics of the 
spring means (48) is adjustable by means of a sleeve (44) which is threaded into the 
bearing housing (45) and having a through, threaded opening (43) through which the 
turning rod (42) extends and abuts the brake pad (47). 
5 10. Tool according to claim 6 characterized in that the clamp means comprises a clamp 
ring (57) enclosing the shaft and having two shoulders (55,56) which are partly 
surrounded by a U-shaped clamp shoe (54) having one leg (52) with a through 
opening (51) through which a threaded turning rod (50) is inserted the opening 
being coaxial with a through opening (59,60) in each shoulder (55,56) and receiving 
10 a spring loaded screw (60) arranged to be influenced by the other leg (53) the end of 

the screw (60) normally abutting the end of the turning rod (50). 



WO 2004/045269 



PCT/SE2003/001770 



1/6 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 



WO 2004/045269 



PCT/SE2003/001770 



3/6 





FIG.4 



SUBSTITUTE SHEET (RULE 26) 



WO 2004/045269 



4/6 



PCT/SE2003/001770 




SUBSTITUTE SHEET (RULE 26) 



WO 2004/045269 



PCT/SE2003/001770 



5/6 




FIG. 6 



^^^^^^^^^^ 



VnSSSSSSSSSS 




FIG. 7 



SUBSTITUTE SHEET (RULE 26) 



WO 2004/045269 PCT/SE2003/001770 

6/6 




SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/SE 2003/001770 



A. CLASSIFICATION OF SUBJECT MATTER 
IPC7: A01G 3/53 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC?: A01G, B25F 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

SE,DK,FI,N0 classes as above 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



EPO-INTERNAU WPI DATA. PAJ 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 4651420 A (JOSEPH C.A. L0NNECKER), 

24 March 1987 (24.03.1987), figure 1, 
abstract 



EP 0834248 A2 (GARDENA KRESS ET AL), 8 April 1998 
(08.04.1998), figure 2, abstract 



EP 0879553 A2 (BLACK & DECKER INC.), 

25 November 1998 (25.11.1998), abstract 



1-10 



1-10 



1-10 



| J Further documents are listed in the continuation of Box C | )(| See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

*E" earlier application or patent but published on or after the international 
filing date 

*L* document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

*P* document published prior to the international filing date but later than 
the priority date claimed 



"T" later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

■ s 

"X* document of particular relevance: the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

*Y* document of particular relevance: the claimed invention cannot be ■ 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination' .' 
being obvious to a person skilled in the art 

"&f document member of the same patent family 



Date of the actual completion of the international search 

7 January 2004 



Date of mailing of the international search report 

1 6 -02- 



Name and mailing address of the ISA/ 
Swedish Patent Office 
Box 5055, S-102 42 STOCKHOLM 
Facsknile No. +46 8 666 02 86 



Authorized officer 

01a Engstrand/EO 

Telephone No. ^-fc^Ljt 



125 00 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



01/12/03 



International application No. 

PCT/SE 2003/001770 



Patent document 
cited in search report 


Publication 
date 


Patent family 
memoer(s) 


Publication 
date 


US 4651420 


A 


24/03/1987 


NONE 






EP 0834248 


A2 08/04/1998 


AT 


247898 T 


15/09/2003 








□E 


19640653 A 


09/04/1998 








DE 


59710648 D 


00/00/0000 * 


EP 0879553 


A2 25/11/1998 


GB 
GB 


2325387 A 
9710638 D 


25/11/1998 
00/00/0000 



Form PCT/ISA/210 (patent family annex) (July 1998) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
" documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
13 FADED TEXT OR DRAWING 
□^BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 



U REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 
□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




